Drosophila acetylcholinesterase. Expression of a functional precursor in Xenopus oocytes.
In insects, acetylcholinesterase is mainly found in the central nervous system. It is expressed in the synapse where it hydrolyzes the neurotransmitter acetylcholine. Maturation of this protein involves several post-translational modifications. The precursor polypeptide is cut at three sites; the N-terminal signal peptide is removed, the C-terminal hydrophobic polypeptide is clipped off and replaced by a glycolipid anchor and the resulting peptide is cut into two polypeptides, corresponding to active subunits. Two of these active subunits are associated to form the final active glycosylated protein. We have expressed the protein via microinjection of an expression vector into Xenopus oocyte nuclei. When the complete cDNA is injected, the acetylcholinesterase formed is biochemically similar to the Drosophila-head acetylcholinesterase. However, the hydrophobic C-terminal peptide is not replaced by a glycolipid anchor. As a consequence, the enzyme is no longer externalized, the proteolytic cutting of the main peptide does not occur and a new polymerization form occurs. Although incompletely processed, this protein is enzymatically active. When a cDNA lacking the coding region of the C-terminal hydrophobic peptide is injected, the resulting acetylcholinesterase is hydrophilic, cleaved into two subunits and secreted into the incubation medium free of contaminants.